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(57) [Abstract] 

[Objective] Regardmg to method which produces dimethyl naphth 
alene by contacting thenaphthalene and with methanol, it 
designates that it offers method whichraises selectivity of 2,6 - 
DMN in product as main object 

[Constitution] Under existing of ZSM-5 metalosilicate catalyst, n 
aphthalene and methanol regarcfcngto method which produces 
dimethyl naphthalene by contacting, 80 % or higher of themetal 
atom where (1) metalosilicate catalyst, consists of Fe-silicate , B - 
silicate or theSb -silicate, is included in (2) metalosilicate catalyst, 
manufacturing method of dimethyl naphthalene whichdesignate 
that it is installed inside lattice of zeolite asfeature. 



[Claim(s)] 

[Claim 1] Under existing of ZSM-5 metalos ilicate catalyst naaht 
halene and methanol reg ardin g metnoQ which produces dimethyl 
n^nTrTalene ^y conta c tog. 80 % or higher of th emetal atom 
where ( 0 met alosilicate cat alyst consists - f Pfi-T hrfltft R - 
sibcate or theSb - silicate, is included in (2) m etalosilicate catalyst 
ifflflUfactun nK method oi di methyl napntnalene wfiifihrifflgatfi 
that 11 is installed inside lattice of zeolite asfeature. 

[Claim 2] Manufacturing method of dimethyl naphthalene where f 
\J metal atomic ratio in metalosilicate catalyst is a range of the20 
to 200, states in Claim 1 

P.2 
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[Claim 3] Manufacturing method of diethyl naphthalene where 
90 % or higher of metal atom wruch is mciudecr. meiaiosilica-e 
catalyst, is installed inside lattice ci zeoute, sates nthe Cta 1 

[Claim 4] NaphLhalene, are naphthalene and/or mono methyl nap 
hthalene, manufacturing method of dimethyl naphthalene which 
are stated inthe Claim 1 . 

[Qaim 5] Reaction temperature is inside rar.ge of 200 to 450 °C, 
manufacturing method of dimethyl naphthalene wherethe 
reaction pressure is inside range of ambient pressure to 30 
kg/cm 2 G, states in Claim 1 . 

[Claim 6] Manufacturing method of dimethyl naphthalene which a 
dd aromatic nitrogen-containing compound which possesses 
minimum molecular diameter 0.6 nm or greatennside reaction 
system, state in Claim 1 . 

[Claim 7] Manufacturing method of dimethyl naphthalene where a 
romatic nitrogen compound / naphthalene mole ratio, is inside 
range of the0.02 to 200, state in Claim 6 . 

[Descnption of the invention] 
[0001] 

[Field of Industrial Application] This invention regards method wh 
ich produces dimethyl naphthalene (Below DMN you call) by 
contactmgthe naphthalene and with methanol. 

[0002] 

[Prior Art and problem] As for dimethylated product of naphthale 
ne, application is wide as hot medium whichpossesses heat 
resistance. 

[0003] In addition, even among those, as for 2,6-di methyl naphth 
alene (Below 2,6 -DMN you call), when oxidation ltdoes this, 2,6 
naphthalenedicarboxybc acid (Below 2,6-NDCA you call) is 
acquired, this as PEN resin or other polyester synthesis starting 
material has had thewide application. 

[0004] Generally, as method which obtains dialkylated ones from 
naphthalene or themono alkyl naphthalene, method which 
alkylation is done is known making use of the Fnedel-Crafts 
catalyst (for example aluminum chlonde) and solid acid catalyst 
(Such as for example silica alumina , Y type zeolite and 
mordenite (DANA 77. 1 .6. 1) ) etc, method which obtains 
diisopropylated onesas alkylation agent, making use of propylene 
or isopropanol, is representative evenin these method. When you 
see from standpoint of starting material synthesis of 2,6-NDCA, 
as for theside chain alkyl group of naphthalene, methyl group 
which is a carbon number 1 in comparison with thepropyl group 
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where carbon number :s 3, is more pronsabie As for reason, as 
for methyl group because carbon number of side chain isthe least, 
material consumption of alkyla-en agent :s inexpensive, ai same 
time lsbecause also quantity of oxidant of side chain alky! group 
may be small. 

[0005] But, as shown as example of Pnor An below concerning m 
ethyiated ofthe naphthalene nng, publicly known technology 
which shows satisfactory 2,6 -selectivity in industrially does 
notexist 

[0006] (1) Japan Examined Patent Publication Hei 3 -46448 disci 
osure 

This literature, using with naphthalene or mono methyl naphihale 
ne and methylanon agent, hasdisclosed method which does 
methylated under existing of crystalline alurrunosilicate zeolit e 
catalyst. According to Working Example of thus literature, 2,6 - 
selectivity in dimethyl naphthalen e in trie product, is 42 / J /c even 
WilrfiH CASS flf example wmcn most issupenor. Among" this land 
of low 2,6 -selectivity, as for industnal cost, it is little. 

[0007] (2) Journal of Catalysis Vol.101, No.2 ,PP.27 3-283(198 
6) D.Frankel and others 

With HM,HY,H -ZSM-5 etc as catalyst, alkylanon reactioirof na 
phthalene or methyl naphthaleneis executed, types of catalyst 
which is caused to shape selectivity ofthe product, influence of 
reaction temperature and reaction starting material is discussed 
There is statement concerning sum total of 2,6 +2 ,7 -selectivity 
in Working Example of this literature, but there is not statement 
concerning 2,6 -selectivity whichhas cost in industrially 

[0008] As for this inventor, as for result of doing various pursuit 
experiment, with method which is stated in this literature , because 
2,6 -selectivity is notthe satisfactory, as for industrial value few 
things were ascertained. Concerning this' point, result is shown in 
postscript Comparative Example 1 and theComparative Examule 
3. 

[000§X3) The Chemical Society of Japan 1992.3. annual Spring 
meeting lecture number 3C329 Araki Yasuhiro and Yashima 
Tatsuaki and others ( inventor of this application ) 

Example which did alkylation of 2 -methyl naphthalene (3elow 2 
•MN you call) due to methanol withthe fact that selectively it 
synthesizes 2,6 -DMN as object, makmguse of ZSM-5 type 
catalyst and Fe-silicate catalyst, is announced. But, as for 2,6 - 
selectivity, although it is done, a satisfactory it is with youcannot 
call improvement yet. Concerning this point, result is shown in 
postscript Comparative Example 2 and theComparative Example 
4. 

[0010] In above-mentioned Pnor Art, in order yield of DMN on t 
he process to improve, if usage of catalyst it increases, it is good, 
but it does not become with improvement of 2,6 -selectivity 
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[00 1 1 j Therefore, because 2,6 -selectivity m DMN which is feme 
d is low, the2,6 -DMN which is formed rrcm alkylaucn step - 
industrially as for tecteoiogywhich separancn/punncason :s dcr.e, 
still there is a insufficient level Concerning this point, result is 
shown m postscript Reference Example \ and 2 

[0012] 

[Problems to be Solved by the Invention] Therefore, as for this m 
vention, regarding to method which produces thedimethyl 
naphthalene by contacting naphthalene and with methanol, it 
designates thant offers method which raises selectivity of 2,6 • 
DMN in productas main object. 

[0013] 

[Means to Solve the Problems] Inventor of this application contm 
ued and concerning F e- silicate catalyst which is announced to 
theabove- mentioned ( 3) as for result of advancing research, rase 
o fthe iron atom which exists inside lattice of zeohte with J ' Fe 
Mossbauer spectroscopy ^verified Lhat it is not full ever, m 80 % in 
iron atom or the entirety. 

[0014] As for inventor of this application, furthermore as for resu 
It of repeatingexpenment and research, ratio of iron atom which 
exists inside theiattice of zeolite 80 % or more or iron atom of 
enti rety, Ke-silicate CaaiystWflich is a more preferably 90 % o r 
fugrieK fact that 2,6 -selectivity which is supenor is shownwas 
discoverea. 

[0015] Namely, this invention is something which offers manufac 
tunng method of thebeiow-mentioned dimethyl naphthalene, 

1. Under existing of ZSM-5 metalosilicate catalyst, naphthaien 
e and methanol regardingto method which produces dimethyl 
naphthalene by contacting, 80 % or higher of themetai atom 
where (1) metalosilicate catalyst, consists of Fe -silicate t B - 
silicate or theSb -silicate, is included in (2) metalosilicate catalyst, 
manufacturing method of dimethyl naphthalene whichdesignate 
that it is installed inside lattice of zeolite asfeature. 

[0016] 2. manufacturing method of dimethyl naphthalene where 
Si/ metal atomic ratio in metalosilicate catalyst, is a range of 
the20 to 200, states in above-mentioned Claim 1 . 

[0017] 3. manufacturing method of dimethyl naphthalene where 
90 % or higher of metal atom which is includedin metalosilicate 
catalyst, is installed inside lattice of zeolite, states inthe above- 
mentioned Claim 1 . 

[0018] 4. naphthalene, are naphthalene and/or mono methyl na 
phthalene, manufacturing method of dimethyl naphthalene which 
are stated inthe above-mentioned Claim 1 . 

[0019] 5. reaction temperature is inside range of 200 to 450 



ISTA's ConvertedK.okai(tm), Version 1.2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.5 



0. O2~2CC0CBfl!CJDS±Eil6Kt&tM) 
[0 0 2 2] X»!S'=*>VTii, ZSM-53fi>*Qy'J 

SflL^ltirior, 2, 6-DMNffl»R18lS|±4:l* 
S§M#a#*n$ 0 

ic*rti:»ar*cfci:*y, *5>ic2, 6-a*«»« 



[00 2 4] bit, *J89J©B*ico^TSbi:IMIi:tt 
ST*. 

[00 2 5] 1. ZSM-5&>$nv'J>r-hii« 



10 0 2 6] **wrm**tt«ii. zsm-5S>$cj 

■>'J*-h0*T't, Fe, BtL<liSbi:J;yB»l 
*lfc>*aj/'j*-h-efcy, >*jUB-f h 

**«i:8 0Hia±, *y»s-L<f*9o%ia±ii*a* 

iSfcl^ 2 0-2 0 00)BBi:ft*Ct*a*LL\ > 
hfcjwas i />$;ufll*ttJ&<2 0 0fc± 
BtVftcfi, KaS90Md®CStfffrf 2 

< />*;ulS : f]t^2 0*«T'fe-saticii, 
GarttfBBfcfcaiiiMb*. 



°C, manufacturing method of dimethyl naphthalene wherethe 
reaction pressure is inside range of ambient pressure to 30 
kg/cm'G, states m above-memsonedClaun 1 

[0020] 6 manufacturing method of dimethyl naphthalene which 
add aromatic rutrogen-contairung compound which possesses 
minimum molecular diameter 0 6 run or greaterinside reaction 
system, state in above-mentioned Claim 1 

[0021] 7. manufacturing method of dimethyl naphthalene where 
aromatic nitrogen compound / naphthalene mole ratio, is inside 
range of the0.02 to 200, state in above-mentioned Ciaim 6 . 

[0022] Regarding to thus invention, dimethyl naphthalene are prod 
uced by methylated doing naphthalene and/or mono methyl 
naphthalene under existing ofthe ZSM-5 metalosilicate catalyst 
when, Fe-silicate or being a metalosilicate catalyst where are 
chosen B -silicate or Sb -siiicatefrom midst as catalyst, object, 
selectivity improvement of 2,6 -DMNby using catalyst where at 
same time metal atom of 80 % or higher inthe catalyst is installed 
in zeolite lattice, is achieved.' 

[0023] In addition, furthermore effect, improvement of 2,6 -selec 
tivity thefurther being improved, became clear by adding ardmatic 
nitrogen-containing compound which minimum molecular 
diameter 0.6 nm or greaterhas at time of reacting which uses 
catalyst of invention of this application, insidethe reaction 
system. 

[0024] Furthermore you explain in detail below, concerning main 
point ofthe this invention. 

[0025] 1. ZSM-5 metalosilicate catalyst 

It can synthesize catalyst which is used with thus invention, with t 
he known method and, if it is a obtainable, it is good being a 
commercial product. 

[0026] Catalyst which is used with this invention, isomorphism is 
metalosilicate whichis substituted even in ZSM-5 type 
metalosilicate with Fe and the B or Sb , metal atom inside zeolite 
lattice 80 % or higher and more preferably 90 % or higher, shows 
theeffect which is superior only when it is installed. 

[0027] As for Si/ metal atomic ratio of ZSM-5 type metalosilicate 
catalyst which is used with this invention.it is not something 
which especially is limited, but it is desirableto be range of 20 to 
200. When Si/ metal atomic ratio in metalosilicate catalyst 
exceeds 200, because density ofthe acid site of catalyst surface is 
too low, there are times when 2,6 -selectivity isnot improved to 
satisfactory. On one hand, when Si/ metal atomic ratio is under 20, 
amount of metal becoming toomany, there are times when 
synthesis of metalosilicate where it becomesdifricult, makes 
consequently object to insert metal atom into zeolite lattice, 
becomesdifficult. 
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[0028] As for exchange cater: of metaicsilicaie, is no: semethi 
ng which especially lsLmned, but these cf H * type are desirable 

[0029] Direct synthesis it is possible also with catalyst which is jse 
d with thethis invention as metalcsuicate to do In case of for 
example Fe-siiicate, conforming to method which is stated in the 
EP 108,271 specification , m addition, m case of for example 3 - 
silicate, conforming to methodwhich :t states in U S Patent No 
4,269,813 specification , it can synthesize, more concretely, x 
order to become predetermined Si/ metal atomic ratio m for 
example stirrer equipped stainless steel autoclave,! 1 , can produce by 
doing hydrotreatmg with temperature of SO to 250 °C 
extentincludmg bromide tetra-n -propyl ammonium, as metal 
nitrate salt , sodium silicate , sulfuric acid , water andthe template 
agent. 

[0030] Regarding to this invention, Si/ metal atomic ratio in catai 
yst is not limited, but ius more desirable to be aside range of 20 to 
200. You can adjust this ratio, optionally by controlling mole 
ratio of thesiiicate / metal nitrate salt which is inserted at time of 
catalyst synthesis. 

[0031] In addition, Si/ Al 2 mole ratio decoration ( atom planting 
) doing this with theZSM-5 catalyst cf 30 0 or greater as starting 
material, it is possible also to manufacturethe desired 
metalosilicate 

[0032] Basis being in hydrothermal synthesis method which confo 
rms to U. S. Patent No. 3,702,886 specification and 3ncsh 
Patent No. 1,402,981 specification or overstatement as ZSM-5 
catalyst as starting material for atom planting, after 
synthesizingthe ZSM-5 once, furthermore in rutnc acid and 
hydrochloric acid etc acid treatmentdoing with depending, you can 
use those which Ai removal it does. Or, addition f without being 
this kind of ZSM-5 synthesis time, it synthesizesthe Al source 
(Such as aluminum sulfate ), it does also that it uses siiicalite 
which isacquired. 

[0033] metal introduction ( atom planting ) is done in lattice def 
ect of zeohtewith'this startmc material as base, after dehydration 
doing once with the300 to 600 J C, by witn 'metai cruonae vapui 
which becomes specified metal source treating with 
thetemperature range of ambient temperature to 500 °C extent, 
desired metalosilicate is manufactured. 

[0034] It can control Si/ metal atomic ratio of metalosilicate whic 
h is acquired, by adjusrjngthe treatment temperature and/or 
treatment time. It synthesized H -Sb -silicate in this application 
Working Example, conforming to this kind ofmethod. 

[0035] Furthermore, literature below was referred to concerning m 
anufacturing method ofthe metalosilicate which controls Si/ metal 
atomic ratio, to be. 

[0036] - Yashima and others , Studies in Surface Science and Cata 
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*IBS**Ctfc*y* 2, 6-DMN$£iiS?^Si:B 
/>fJUt7* £E£S200~4 5 0°C« 

a, 5EE^«E-3 0kg/cm 2 •GttaroftfrTi:, at 

m§/ <7 * fiCttL Mt««HSS35afiB $ ftfcJbtt So 



[0 0 4 2] fiJEEflj!><3 Okg/cm 2 • GS±B4*Si: 
[00 4 3] fiCU, ftESlflSKlEJC. ^"-K^u-^ 



lysis, Voi 7, 739 (19Si) 

- gold and others and Journal of the Chemical Society of Japan ( 
0369-4577, NKAK.38) , Vol 61 ,:C51(19S8) 

* Yamagishi and others , Jourr.al of the Chemical Scciery of Japa 
n (0369-4577, NKAKB8) Voi 6- .P.949 (1991) 

important point in metalosiiicate catalyst which is used with this i 
nvention the80 % or higher of metal atom, are antes when it is 
installed inside zeolite crystal lattice 

[0037] You can verify whether o: not where 80 % or higher of me 
tal atom in metalosiiicate catalyst ismstalied inside zeolite crystal 
lattice, by measuring Na ion exchange amount of metalosiiicate 
catalyst. As for this method, metal atom which is installed, 
issomething which calculates quantity of atom which from Na ion 
exchange amountis installed inside lattice on basis of operating as 
Bronsted acidpoint. 

[0038] In addition, in case of especially iron atom, it is possible als 
o tomeasure ratio of iron atom inside zeolite lattice of Fe-siiicate 
catalyst directlydue to 57 Fe Mossbauer spectroscopy . With 
simple method which does not apply external magnetic field with 
room temperature regardingthe Mossbauer measurement method, 
with for example 57 Co as radiation source, X which is acquired 
bythe curve fit of spectrum ^ from surface area ratio of 0 
Tort strength, ratio ofthe iron atom inside lattice and iron atom 
outside lattice can becalculated erectly. 

[0039] Concerning this kind of 57 re Mossbauer spectroscopy, it i 
s stated in detail M.A.Uddin et.al, Microporous Materials (0927- 
6513) ,Vol.3,(1993) (During of printing preparation) andin A. 
Meagher et.al., Zeolites, Vol.8,p 3(1988) etc. 

[0040] 2. alkylation reaction method 

Under condition of reaction temperature 200 to 450 °C extent 
and reaction pressure ambient pressure to 30 kg/cm*G extent, 
with stirred tank batch reaction or thecatalyst fixed bed flow 
reactor is made to do making use of naphthalene and/or mono 
methyl naphthalene at time of, as the naphthalene 2,6 -DMN is 
produced naphthalene and methanol by contacting underexistmg of 
above-mentioned specific catalyst. 

[0041] When it exceeds 450 °C reaction temperature under 200 
°C vis-a-vis reactionnot advancing to fully, coking happens 
extremely, reactionstops inside short time. 

[0042] When reaction pressure exceeds 30 kgfcm 2 G, because produ 
ced amount of trialkylated onesincreases, on industry it becomes 
disadvantageous. 

[0043] Adopting pressurized liquid phase batch reaction , pressunz 
ed liquid phase flow reaction and fluidized bed reaction or other 
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[00 4 4] 3. *S&SS$ffc£«!lf-<fc§ZSM-S§2 
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[0 0 4 5] Zffl«C3?fifct5*fc*HBi:Ltii, SX 

*aRa*ft«»i:L'ca, 2, 4-v>f^yjv, 

2, 5-v>f 2, 6- v-tert-7f A>tf 

<Cfc^«SSn. -8L 2a»*tf3»75>i:LTIi. 
2, 6-v^V^C!f;U7- , J>, N-IfJb-1-t7 

#«SSft*« LTtt, 
ftitariifcL^ 2, ;u*y 2, 5 

-v>f^/'J^iWL<, 2, 4-y>*;u* 

[oo4 6] t7« u>a©ttai(=»r*3f»*i*ft 

I/ VBfl^MttfO. 0 2-2 0 0*11508 
2*iS0)*£[i* 2, 6-l«11©|S|±ttif©*»W©a 



[oo4 7] ^atttaaftftttoaa^ai^ wria 

Sftfci\, 8aS(Wst0«*Kiau DSWflSAiitffL 
T, SJE»i:;*ATftiSa^o /<7*Kfc»«©«*Kli 

[004 8] 

[ft«®na] **WK<fcfttf, ZSM-5*>*n->'J 

KftsossTcr u^a<t > $ y * an 

, 2, 6-DMNfflBRKA<SSL<l«fcft6o 
[004 9] 



various industrial catalytic reaction technology due to the ambient 
pressure gas phase flow reactor and autoclave, to do :: :s possible 
reaction. Regarding Working Example, reaction with ambient 
pressure gas phase -low reactor was shewn, burwrhou: : :eL r .g 
something where this invention method :s hnutec r. this method 
the does not have necessity to say 

[0044] 3. Treatment of ZSM-5 type catalyst with aromatic rutro 
gen-contairung compound. 

When aromatic nitrogen-containing compound which possesses mi 
nimum molecular diameter 0 6 nm or greater is added inside 
reaction system,the 2,6 -selectivity is improved further 
Concerning this method below, you explain m detail. 

[0045] As this kind of aromatic nitrogen-containing compound, it 
is not something which is limited in theheterocycle where 
nitrogen atom is installed inside aromatic ring, it is good evenwith 
conventional primary and secondary or tertiary amine. As 
heterocycle nitrogen compound, 2,4-di methyl qunolme , 2,5-di 
methyl quinoline , 2,6-di -t-butyl pyridine and 2,c-di -t-buryi -4 - 
methylpyridine etcare illustrated, 2,6-di isopropyl aniline , N - 
ethyl -1 -naphthyl amine and N,N-di methyl* 1 -naphthyl amine 
etc areillustrated as primary , secondary and tertiary amine. As 
aromatic nitrogen-containing compound, is not something which 
especially is limited, but the2,4-di methyl quinoline and 2,5-di 
methyl quinoiine etc are desirable, 2,4-di methyl quinoline 
furthermore isdesirable 

[0046] As for addition quantity of aromatic nitrogen compound fo 
r addition quantity of naphthalene, it is notsomethmg which 
especially is limited, but it is desirable to be aquannty where mole 
ratio of nitrogen compound / naphthalene is inside range of 0.02 
to 200 extent. When this mole ratio is less than 0.02, 
improvement of effect of improvement other this invention of 
2,6 -selectivity does not appear remarkably. On one hand, when 
this mole ratio exceeds 200, operation forseparacng from product 
and additive becomes troublesome in thestep after, efficiency of 
process entirety decreases. 

[0047] Addition method of aromatic mtrogen-contaming compou 
nd is not limited especially. In case of flow reaction system, in 
parallel with fill of starting material, if itfills to reactor, it is good. 
In case of batch reaction system, it is possible to add at time of 
additionbefore reacting and, it is possible to add while reacting. 

[0048] 

[Effects of the Invention] According to this invention, when unde 
r existing of ZSM-5 metalosilicate catalyst, the dimethyl 
naphthalene are produced by contacting naphthalene and with 
methanol, it canraise selectivity of 2,6 -DMN considerably. 

[0049] 

[Working Example(s)] Working Example , Comparative Example 
and Reference Example are shown below, place where itmakes 
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[0 0 5 1 J W. H Meier "Atras of Zeo" ite Structu 
'e Tyoes" . Str-jcture Carpi sionof tr.e international 
Zeohte Associate (1978) ffc. SfeSOS i/>£;U 



[0 0 5 2] §>$ay^-^!a = v^T7'f 

[0 0 5 3] »i;Fe-y'j^-hft«=0)6lili?05«« 

[oo5 4] xiem i 

~ e - v 'J h ( S i/Fe DR*tt = 3 7) <Z>£f$ 
r^U-^C, 3 i/FeW*ttJ&<4 5£fc$*3i:. W 

ISSi 8r Mth'J^agog, 8SIS3 2g, *5 

0 0 g JSJstff >7U- hflfc LtJlfcf h 7" n - ?D 
C^U7 V*--5A5 5 g £;jQ*.T£fc$ 1 'J 7 Lfc 

:oo5 5] as*?*, u -<tv2»* 

::T*»U 1 1 0°CT1%KSL, 5 0 0°CT'5&*ffl« 
StLfc. 

[00 5 6] £^T\ ff^tlfcNa-^s'Jv'J^-KS 

1 N NH 4 N03;?jaj«fflLT-<^>SE«i*CttL, ft 

$mi. 1 i ot-eMSiifctt, 2««5oo°ct'i 

OfflJKUKJftL, H-7x'J->'J*-h£*fc. 
[00 5 7] 2 

Fe-v'J^-h (S i/FeK*tt=1 7 0) 

triiOMWflS i/F««*tta«i80 fc$£*9i:ilflMt 
a. 5g$m x *tt*l»lB«i tHUlcLT, h-7i 

[00 5 8] 

(S i/BH*tt=70) 

K^U-7f:s i/B«*tt34<5 0ttt*J:5ir, 

1. 1 g. S&t HJ^i*3 90 g, *500 gS«fctff 



feature of thus invention is made further clear 

[0050] Furthermore, it measured X-ray diffraction finally is acqui 
red concermngthe product which with Working Example and 
Comparative Example below, referred to beicw- 
mentionedliterature, zeoate structure, identification , venriec that 
it is a ZSM-5 structure. 

[0051] After melting ir. fluoroacic, measured W H.Meier andot 
hers, "Atras of Zeoute St ructure Type s i; , Structure Comrn 
isionof the In ternaaonal Zeolite Association 1 978) and Si/ metal 
atomic ratio of each catalyst, due to atomic absorption 
spectrometry 

[0052] It measured ratio (metal atomic ratio inside lattice) of m 
etal atom which is installed inside thezeolite crystal lattice m each 
metalosilicate catalyst, on basis of method which measures theNa 
ion exchange amount. 

[0053] Especially ratio of iron atom inside zeolite lattice was mea 
sured directlyonly, due to 5 ' Fe Mossbauer spectroscopy in case of 
iron atom in Fe-silicate catalyst. 

[0054] Working Example 1 

Synthesis of Fe-silicate (Si/ Fe atomic ratio =37) 
In order in stirrer-equipped stainless steel autoclave of internal vol 
ume 3 liter, for Si/ Fe atomic ratio to become 45,the 
hydrotreating was done in system which designates entirety as 
thel liter including bromide tetra-n -propyl ammonium 55g, as 
iron nitrate 18g, sodium silicate 390g, sulfuric acid 32g, thewater 
500g and template agent, reaction temperature was 160 °C, 
reaction time was 2 0 hour. 

[0055] After reaction termination, it filtered product, washed wit 
h deionized water , theovemight dned with 1 10 °C, 5 hours 
calcined with 500 °C. 

[0056] Next, using IN NH4NO3 solution, it offered Na -fenisili ' 
cate which isacquired to ion exchange, you washed filtered, with 
1 10 °C 10 hourscalcined with 500 °C after drying, and in air 
acquired theH -fenisilicate. 

[0057] Working Example 2 

Synthesis of Fe-silicate (Si/ Fe atomic ratio -170) 
In order for Si/ Fe atomic ratio in addition starting material to bee 
ome 180 , other thanusing iron nitrate 4.5g, H -femsilicate was 
acquired with as similar to Working Example 1. 

[0058] Working Example 3 

Synthesis of B -silicate (Si/B atomic ratio =70) 
In order for Si/B atomic ratio to become 50 in stirrer-equipped stai 
nless steel autoclave of internal volume 3 liter.the hydrotreating 
was done in system which designates entirety as thel liter 
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i:T3e;*L. 1 l 0°CT' i U 4 5 C°CT' 2 6 SSftl 

[00 60] »l*T\ i?^f:Na-^Cy'J^-hJ1 
N NH4 N0sS«S(SfflLT-rT>2»i:(nL, a* 
1 1 0°CT'K&*?t'Jk. 2**5C0°CT'10 

[00 6 1] XKflq^ 

Sb-y'J*-h (S i/SbW?i!:=l 2 0) 

h^L/-7f;SSrH l ;9A3 7Cg, 8liS2 4g, *5 
C0gfiJ:tff>7u- SffltLtlftf t*7-n-7Q 
f^7>*-0A4 2 gJ/JDiL 1 'J 7 h;U<t If; 

»y, 5JS8fHfi2 08$r« , !T'ftof;o 

[00 6 2] fiE*?*, £jatt£*i&U >TT>X»* 
KT*»U 1 1 O fl eTl«l£«L, 5 0 0°CT?5B»ffltt 

[006 3] Xl*T\ a-y'J*7-f h$ 1 N 

NH4 N03»a««JHLt-ft^S8li:*L, 9HM 
iflU 1 1 Ot-MEiaSttttt, 2St=P5 0 0°CT'1 0» 

[0 0 6 4] #^T\ »4*lfcH-y'J»7^ M S i / 
A lOS*lt=8 7 0) £ft«If:£«l, '^AMW 
6 5 0°CMS;£KT'2$rain$L, «L^HaSt*2B| 

W*ft7>f ^v^sisaiflcirrio 

[0065] «ft?>f *^%9.mitzmimm 

LfcflL ttbJllfcSb-v'J^-htl N NH 4 N03 

;i«*{SfflLT^*>2«f:i*L, XftftBU i i 0°C 
2**5 0 0^T1 OMBJMtU H- 
Sb-->'J*-h**fc 0 

[0066] ttKfll 

H-ZSM-5 (Si/A l«*tt=4 3) 0)*/* 

h^L/-7i:, S i /a i B*ttA<i 00itt*J:5ic, 
M^uS-^as. eg. 81*MJ0i>3 7 0 i % a 
B24g, *5 00giS*tff>7l/-h»fcLTJlfcf 
hT-n-^Qtf^V^^AS 5 g*»Xt±»$1 
'^Huilfc*i:fcVT. ?fc. SEE 

cut*, £tf«3*aau -f3r>s«*i=t3t»L, i 

1 OtTlWHlL, SOO^-CSBlHftHLfc. 



including bromide tetra-n -propyl ammonium 55g, as bone ac:d i 
Ig, sodium silicate 390g, water 500gand template agent reaction 
temperature was 160 °C, reaction time was 2 0 hour 

[0059] After reaction termination, it filtered product, washed wit 
h deionized water , theovemight dned with i 10 °C, 2 3 hours 
calcined with 450 °C 

[0060] Next, using IN NHiNOs solution, ;t ofTered Na -borosili 
cate which isacquired to ion exchange, you washed filtered, with 
1 10 °C 10 hourscaicined with 500 °C after drying, and in air 
acquired theH -borosilicate. 

[0061] Working Example 4 

Synthesis of Sb -silicate (Si/ Sb atomic ratio =120) 
To stirrer-equipped stainless steel autoclave of internal volume 3 li 
ter hydrotreating was done in system whichdesignates entirety as 
1 liter including bromide tetra-n -propyl ammonium 42g, as 
sodium silicate 370g,the sulfuric acid 24g, water 500g and 
template agent reaction temperature was 1 60 °C f reaction 
time was 2 0 hour. 

[0062] After reaction termination, it filtered product, washed wit 
h deionized water , theoverrught dned with 1 10 °C, 5 hours* 
calcined with 500 °C,acquired Na -siiicalite. 

[0063] Next, using IN NH4NO3 solution, it offered Na -silicalit 
e which isacquired to ion exchange, you washed filtered, with 1 10 
°C 10 hourscaicined with 500 °C after drying, and in air 
acquired theH -siiicalite. 

[0064] Next, H -siiicalite (Si/ Al atomic ratio =870) which is acqu 
ired it was filled in thecatalyst layer, 2 hours dried with treatment 
temperature of 650 °C in helium stream,passed 2 hours 
antimony chloride steam next with same temperature. 

[0065] After washing filtering catalyst which antimony chloride st 
earn treatment is done, using IN NH4NO3 solution, it ofTered Sb - 
silicate which is acquired to ion exchange,you washed filtered, with 
1 10 °C 10 hours calcined with 500 °Cafter drying, and in air 
acquired H -Sb -silicate. 

[0066] Comparative Example 1 

Synthesis of H -ZSM-5 (Si/ Al atomic ratio =43) 
In order in stirrer-equipped stainless steel autoclave of internal vol 
ume 3 liter, for Si/ Al atomic ratio to become 100,as aluminum 
sulfate 5.6g, sodium silicate 370g, sulfuric acid 24g, water 500g 
and template agent the hydrotreating was done in system which 
designates entirety as 1 literincluding bromide tetra-n -propyl 
ammonium 55g. reaction temperature was 160 °C, reaction 
time was 2 0 hour. After reaction termination, it filtered 
product, washed with deionized water , theovemight dried with 
1 10 °C, 5 hours calcined with 500 °C. 
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[0 0 7 3] ESKflfiJEt 5mmx|JlOO 
Cmm) «i:»tt«i*elBIILfcF«— >'J*-h«UI ( 
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[00671 Next, usmg IN NH4NO3 solution, u offeree Na -ZSM-5 
which isacquired to icn exchange, you washed filtered, with 1 10 
°C 10 hourscalcined with 500 C C after drying, and m air 
acquired theH -ZSM-5. 

[0068] Comparative Example 2 

Synthesis of Fe-suicate (Si/ Fe atomic ratio =-1 , Fe atomic ratio 
=76% inside lattice) 

In order in stirrer- equipped stainless steel autoclave of internal vol 
ume 3 liter, for Si/ Fe atomic ratio to become 50, as iron nitrate 
20g, sodium silicate 390g, sulfuric acid 32g, water 500g and 
template agent the hydrotreaong was done in system which 
designates entirety as 1 literinciuding bromide tetra-n -propyl 
ammonium 55g. reaction temperature was 160 °C, reaction 
ume was 2 0 hour. 

[0069] After reaction termination, it filtered product, washed wit 
h deioruzed water , theovemight dned with 1 10 °C, 5 hours 
calcined with 500 °C. 

[0070] Next, using IN NH4NO3 solution, it offered Na -femsili 
cate which isacquired to ion exchange, you washed filtered* with 
1 10 °C 10 hourscalcined with 500 °C after drying, and in air' 
acquired theH -ferrisilicate. 

[0071] When ratio of iron atom inside zeolite lattice of this Fe-sil 
icate catalyst was measureddirectly due to 57 Mossbauer 
spectroscopy , being restricted to 76 % wasascertained. As for this, 
temperature control of calcination furnace which is used for 
calcining the catalyst becomes impossible in transient, for sake of 
heating ratehas become high in fault is presumed. 

[0072] Working Example 5 

Making use of ambient pressure fixed bed, flow-through type reacti 
on equipment, alkylation reaction was done with protocol which 
isshown below. 

[0073] Fe-silicate catalyst (Si/ Fe atomic ratio =37)0. 5g which insi 
de reaction tube (internal diameter 15 mm X length 1000 mm) of 
quartz is manufactured with theWorking Example 1 it was filled, 
heating to 550 °C in He stream as pretreatment,the 1 hour it 
treated with same temperature. After pretreatment ending, while 
He gas circulating at at ratio of the66 ml per minute, it supplied 2 - 
methyl naphthalene / methanol mixture (mixed mole ratio 1/2.2) 
to reaction tube with flow rate 0.05 ml per minute. 

[0074] Reaction product trap was done with cooling tube, after sta 
rting the reaction samplingwas done after approximately 3 0 nun. 
You analyzed reaction product, with capillary gas chromatograph 
E. 

[0075] Reaction result of Working Example 5 to 8 is shown in Ta 
ble 1, reaction result of Comparative Example 3 to 4is shown in 
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[00 8 1 3 



Table 2. Furthermore, " Fe "3" and " Sb " with certain, means 
each one " Fe-sdicate "B -silicate " and the" Sb -sitae " in 
Table 1 and Table 2 

[0076] Working Example 6 

Other than using Fe-silicate catalyst (Si/ Fe atomic ratio =170) whi 
ch is manufactured with Working Example 2 thealkylauon 
reaction was done with as similar to Working Example 5. 

[0077] Working Example 7 

Other than using B -silicate catalyst (Si/B atomic ratio =70) which 
is manufactured with Working Example 3 thealkylauon reaction 
was done with as similar to Working Example 5. 

[0078] Working Example 8 

Other than using Sb -silicate catalyst (Si/ Sb atomic ratio =120) whi 
ch is manufactured with Working Example 4 thealkylauon 
reaction was done with as similar to Working Example 5. 

[0079] Comparative Example 3 

Other than using H -ZSM-5 catalyst (Si/ Al atomic ratio =43)-whic 
h is manufactured with Comparative Example 1 thealkylatioh 
reaction was done with as similar to Working Example 5. 

[0080] Comparative Example 4 

Other than using Fe-silicate catalyst (Si/ Fe atomic ratio -41; Fe a 
tomic ratio =76 % inside lattice) which is manufactured with 
Comparative Example 2 thealkylation reaction was done with as 
similar to Working Example 5. 

[0081] 
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'5 5 J [Table 1) 

nm\5 %ai*i6 %&m sews 
xtfifli 351012 sua 3 jssspm 
ti&sesa Fe _ re 'b sb 

Si/^^ 37 170 70 120 
it 

te?f*M ? ^ 99 99 96 92 
IS?Jt («) 

2-Mteft* 1 3.4 1 2.8 4.5 4.4 
(X) 

1-MliC* 1.1 1.2 0.5 0.1 

(X) 

DMN iR$ 1 1.0 1 0.5 3.7 3.9 
(«) 

2. 6-igiRS 4 9.2 4 8.3 4 7.5 5 1.4 

(X) 

2. 2 8. 4 2 9.1 3 1 .' 0 3 6.6 



[0082] 



[0082] 
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SEE] 4 
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1 2. 6 
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4 3.6 

2 7'. 7 



[0 0 8 3] (2) 5&lftll0lt*ft» 

2-MNte<ti?= 10 0- (*/£l&)t$>02-MN[2]1|2* :ralX) 

!-MN«*= (£J8«9*0}1-IUN]|2* : ml%) 

DNIN «?= (£fi283l>01O«S<7)D«IN :molX) 



2.6- i8ft11= (*fi2to4»©2.6-DMN «*:molX) xlOO / 
(DMN :molX) 

2.7- jg«11= (*Jtt«)«©2.7-0MN ffi*:molX) XlOO / 
(DMN IR? :molX) 

1119 

SJS*i:I*fc**lfcL"C2. 4-i/>f »>*J x rj (tt 



[0083] (Note ) Calculation method of reaction result 

2-MN conversion ratio =100 - (2-MN recover ratio in product. 
. mol %) 

1-MN yield = (1-MN yield in product. :mol%) 

DMN yield = (Sum total of DMN yield of 10 types in product. 
: mol %) 

2.6- selectivity = (2,6-DMN yield in product : mol %) X 100 /( 
DMN yield: mol %) 

2.7- selectivity = (2,7-DMN yield in product • mol %) X 100 /( 
DMN yield: mol %) 

Working Example 9 

While reacting it granted aromatic nitrogen-containing compound 
to catalyst by adding 2,4-di methyl quinoline (Below simply 2,4 - 
DMQ you call) as nitrogen compound. 
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[0034] 5Sa05Kff:KKfli T'SilSllfcF e - 
K4S« (S i/FeB*!£=37) 0. 5g£3S 
a L T . Sffiffl 5 t H»K LtHe &I3ffi8 £*7fc o 
He7fX$35ig6 6m I /aflSSTSiiStrfctf 

it 1/2. 2) $3858 0. 0 5ml/»T\ Sfc2. 4- 

D m Q £S£ 7 4 v-r 9 a 'J y K >u/»t-fiiEf 1- 

0 

IOC 8 5] «E«9- i 1 SitfttKflSflfiEB** 
S3i:STo 

[0 0 8-6] S2G9H 0 

HM3t'SESL^B-v'^-hte« (S i/BB*tt 
[0 0 8 7] SJE9J1 1 

£fcffl4Tl8KL/:Sb-vU*-K«« (S i/SbfiS 

?K=i 20) tmTt>m\tzm\9tm^ix7 

[0 0 8 8] ttK«5 

ttKffll t*5BSlLfcH-2SM-5«8 (S i/A l 
tt=4 3) ^«JBr*tt»l«JM!l9fcBHIi:Lt7JU* 

[0089] 



[0084] Fe-siiicate catalyst (Si/ Fe atomic ratio =37)0 5g which in r 
eaction tube of quartz is manufactured with theWorkmg Example 1 
being filled, after doing pretreatment due to He to sirruiarto 
Working Example 5, while He gas circulating at ratio of flow rate 
66 ml per minute, the2 -methyl naphthalene / methanol mixture 
(mixed mole ratio 1/2.2) with flow rate 0.05 ml per minute, in 
addition it supplied 2,4 -DMQ to reaction tubewith flow rate 74 
microliter per minute. You analyzed reaction product, m same 
way as Working Example 5 

[0085] Reaction result of Working Example 9 to 1 1 and Compara 
uve Example 5 is shown in Table 3 

[0086] Working Example 10 

Other than using B -silicate catalyst (Si/B atomic ratio -70) which 
is manufactured with Working Example 3 thealkylation reaction 
was done with as similar to Working Example 9. 

[0087] Working Example 11 

Other than using Sb -silicate catalyst (Si/ Sb atomic ratio =120) whi 
ch is manufactured with Working Example 4 thealkylation 
reaction was done with as similar to Working Example 9. 

[0088] Comparative Example 5 

Other than using H -ZSM-5 catalyst (Si/ Ai atomic ratio =43) whic 
h is manufactured with Comparative Example 1 thealkylation 
reaction was done with as similar to Working Example 9. 

[0089] 
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S i / / 9 )V 
Hi-Tit 

ft* A* 

2-KNfc{t$ 

(%) 

1-MHCiP 
(X) 
DUN (Z$ 

(«) 

2. 

IX) 
2.7-iRtt 

(«) 



[Table 3] 

£&9I9 fWjlD ISttHll ttttfl 5 



Sjtffl2 %ffiflJ3 it« fi»J 1 
Fe B Sb S - Z SM - 5 (Al) 



3 7 7 0 12 0 



9 9 9 6 9 2 



4 3 



9 6 



10.5 3.4 3.8 9.4 



0. 0 0. 0 0. 0 0. 0 



9. 5 3. 1 3. 6 8. 6 



5 6.0 55.5 5 2.5 4 6.0 



31.4 35.5 3 7'. 7 37.7 



[0 0 9 0] ft«0ftffli:-3^T0#Si 

[009 1] tf, aiK*TMMJ5~8«>2. 6-a 

fcVTt,. 2. 4%i;t,aLTL^. 



[0 0 9 2] i-MN«*flMUH. xa^n-wcflre 

[0 0 9 3]*fttitf. 2, 6-S*1!®l«l±l5*tfl- 
tntmZKb, ZSM-SfidWlsttLT. * 



[0090] Concerning action of catalyst consideration 

From result which is shown in Table 1 and Table 2, effectiveness o 

f catalystdue to this invention is clear. 

[0091] First, as for 2,6 -selectivity of Working Example 5 to 8 w 
hich is shown in Table 1, asfor 1 -MN yield, in each case is held 
down to 1 . 1 % or lower in each case andvis-a-vis having reached to 
47 % or more. On one hand, 2,6 -selectivity of Comparative 
Example 3 and 4 is, at very most 43.6 % stopping. In addition, 1 - 
MN yield regarding Comparative Example 4, has reached to also 
the2.4 %. 

[0092] Also decrease of 1 -MN yield, is profitable in alkylation of 
recycle distillation fraction ofthe monomer with industry process, 
in order to raise 2,6 -selectivity of process entirety, isvery 
effective. 

[0093] This invention, as for reason which possesses remarkable e 
ffect,improvement of 2,6 -selectivity and decrease of 1 -MN yield, 
is not elucidatedyet in fully, but like below those due to action of 
catalystit is guessed. Namely, comparing to ZSM-5 type catalyst, 
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* WT'SffiT £ Z S M - 5 g > * 3 v »,"r - h fe&0> 2 . 



[00 94] Jfc, >*C->'j^-h||Eai; fc vT, 

83i:*T$»]9~i i <t:tK«5<7)ga£ Stt*«T* 



[0 0 9 6] *ftRi:£(7«»]Rt!XfEft1«0)2aif: 
*y. 830JlJE«9~i ii:,tt*3i:, 2SM-5$ 
>*DJ/'j^-r«Uli:sit42 1 6-aiRttlt 52. 
6-56. 0%i:ti|LtL^o ItllCiJU H-ZSM 

SMlfcfcLTt,, 2, 6-aURl*li, 4 6. OWCifi? 

[oc9 7] tit. 83exntixft»»tasr« 

fcl^MHS-slcttlTtu 2, 6-I«tt^fflf:as 



[0098] «fc % Si c«3tffltt«frS«S^)Saiir 

ttTitiinit©©, 2, e-JS«itsirt^iai±Si!' 
Tl^0T\ J8IWC2, 6-<*W$|S]±$*Tl^o 



[0099] x§*mMtitomziii2 t 6-ig 

[01 oo] ans, *«tn?CMr«9rffMixfl:ft» 

8Xfc4»©»UDi;*y % ft«tt«ffiT'0Jlti<t*>7/u* 



as for 2,6 -selectivity of theZSM-5 type metalosicate catalyst 
which you use with this invention improving, acaonwith decrease 
of acidity of Bronsted acid due to modification of metai land, 
action with fine change of pore diameter of catalyst, were 
brought together, it is thought. 

[0094] In addition, when ratio where metai atom is installed inside 
thelattice of zeciite in metalosilicate catalyst, becomes 80 % or 
lower, metal atom whichgoes outside lattice becoming oxide, it 
appears even inside thecapiliary of zeolite, those which cause 
action which obstructs the2,6 -selective alkylation reaction inside 
capillary it is guessed. 

[0095] Concerning action of nitrogen compound consideration 
When it tries comparing with Working Example 9 to 1 1 and result 
of Comparative Example 5 which are shown in Table 3, regarding 
to this invention, effectiveness of thearomatic nitrogen- 
containing compound which you use is clear. 

[0096] As shown in Working Example 9 to 1 1 of Table 3 with ad 
dmon of aromatic nitrogen-containing compound inthe this 
invention, 2,6 -selectivity in ZSM-5 type metalosilicate catalyst 
has reached to also the52.6 to 56.0 %. Vis-a-vis this, with 
Comparative Example 5 which uses H -ZSM-5 catalyst, assuming, 
thatthe aromatic nitrogen-containing compound was addedf as for 
2,6 -selectivity, it is no more than a 46.0 %. 

[0097] In addition, with. Working Example 9 to 1 1 which adds aro 
matic nitrogen-containing compound of Table 3 .comparing to 
Working Example 5 to 8 which does not add aromatic nitrogen- 
containing compound of Table 1, the2,6 -selectivity is improved 
greatly, improvement of remarkable effect withthe addition of 
aromatic nitrogen-containing compound is clear even from this 
point 

[0098] In addition, in order to be clear from comparison with Tab 
le 1 andthe Table 3, because dimer yield, decreasing barely, 
although itenters, 2,6 -selectivity has improved significantly with 
addition of the aromatic nitrogen-containing compound, 2,6- 
isomer yield it has improved in resulting. Therefore, industrial 
value in this point is high. 

[0099] As for improvement of 2,6 -selectivity with use of aromati 
c nitrogen-containing compound, like belowthose due to action it 
is guessed. 

[0100] Namely, aromatic nitrogen-containing compound which is 
used with this invention, because molecular diameter islarge in 
comparison with pore diameter of zeolite catalyst, adsorbs into 
only theouter surface of catalyst. As a result, isomenzation and 
alkylation or other side reaction with catalyst outer surface are 
controled bythe addition of aromatic nitrogen-containing 
compound, because kind of action which at thesame time exerts 
influence on acid site inside pore is not shown, the above- 
mentioned way thing and guess which possess effectare thought. 



[0101] «4fli~2 



[0101] Reference Example 1 to 2 
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10 10 2] *©«!. x«W:j:42 > 6-8fl1*0S 

[0 1 0 3] 111%, SCflSTW&JifcSBSjftftgftg 

flSff (8 0ti:«J|) CA*1. 1000kg/cm 2 G 
OE^Saifca. 2 00 kg/ cm 2 SifcfcfT?* 



[0 104] »4ftfc*aft«t8 0ti:«lfLfc1U 

«i:AJlf:tt«T\ SBlOOOkg/cm 2 G0)EA$ 
Extt*, 200k |/cm ! G<tS$fC'«)o< y £R 



[0 10 5] sic, ^bti/;iswcDa*afi«aj»ij 

8 0 o C(;«f»L/;fflSI9(:A^;ttSt% Bff 1 000k 

wi=»*eftiii«»fc. 



Reaction produc: which is acquired from above-mentioned Work* 
g Example 5 andreaction with Comparative Example 4 was dene"' 
atmosphenc dis^iianon respectively, afteracquui-g dimethyl 
naphthalene disuiiaaon fraction, c.7stal precipitation of 3-stage 
which is shown belowmakmg use of pressure crvstaBizer, was done, 
yield and puntyof 2,6-di methyl naphthalene crystal which is 
acquired were inspected 

[0102] As a result, when dimethyl naphthalene distillation fraction 
where 2,6 -selectivity due to this invention is highis acquired, as 
shown below, it became clear to be acquired with theisolated 'yield 
where 2,6-di methyl naphthalene crystal where purity is high is 
much higher than thepnor art method. 

[0103] Namely, until atmosphenc disuiiaaon it does reaction prod 
uct which is acquired with the Working Example 5, inserts 
dimethyl naphthalene distillation fraction 20g in constant 
temperature tank (in 80 °C retention) of pressure crystallizer, 
after addingthe pressure of 1 000 kg/cm 2 G, it becomes 200 
kgfan G while pressure drop mahngslow, it pulled out liquid inside 
constant temperature tank, acquired yellowish white crystal inthe 
inside tank. 

[0104] Until with state which was inserted in constant temperatur 
e tank which keeps theyellowish white crystal which it acquires in 
80 °C, after for second time addingthe pressure of 1000 kg/cm 2 ^ 
it becomes 200 kg/cm 2 G while voltage drop makingslow, it pulled" 
out liquid of inside tank, acquired thethin yellowish white crystal in 
inside tank. 

[0105] Furthermore, until with state which was inserted in theco 
nstant temperature tank which keeps thin yeUowish white crystal 
of inside tank where itacquires for second time in 80 °C, after for 
second timeadding pressure of 1000 kg/cm 2 G, it becomes 200 
kg/cm G, while voltage dropmalong slow, it pulled out liquid of 
inside tank, acquiredthe thin yellowish white crystal in inside tank. 



•#•11 tLt«4i:«t. 

t o i o 7] ttz, ttH»fc«c; ttM4-eft*tifc5 
2tlT$A\Z»KXxt> «4i:fi^T, 2, 6-OM 



[0 108] 



[0106] Removing 2,6-di methyl naphthalene crystal of pure white 
color which remains lastly in theinside tank, measured weight it did, 
it analyzed with gas chromatography ,venfied punty. It shows in ' 
Table 4 with result as Reference Example 1. 

[0107] In addition, for comparing, adjusting to Table 4 reaction pr 
oduct which isacquired with Comparative Example 4 with result 
when it treated in sameway as description above as Reference 
Example 2, it shows. In Table 4, crystal yield of 2,6 -DMN, 
crystal purity and isolated yield in eachcase show value after ' 
pressure crystallization of above-mentioned 3 stages. 

[0108] 
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[Table 4] 



5 Jo 4 6£ #1 O 
2.6-ltftt (96) 

S ( g) 

2. 6-DMN (96) 
2. 6-DMN fcHlRfl 

(«) 

2. 6-PMK fi s ^ft,S 

(96) 

2. fc-DMN j£ft0J|l|| 
(96) 



1 

4 9.2 



1.72 



9 6.4 



16.6 



g3E12 
43. 6 



2 0.0 2 0.0 



4 9.8 4 4.1 



0.9 0 



9 5. 7 



9. 8 



[0 10 9] 2. 6-DMN JUMMH) = (jRVHM tt&l) 
x (I80MN Bfl>02. 6-DMN #*) X100 | (2.6-DIW 
MAB1) x (2.6-OMN fSfft^S) ] 



2, 6-DMNjaaiL. Mrtitic. **w 

to 1 1 o] &.±®ztfr*>. t?* u>at 



[0109] 2,6-DMN isolated yield (%) =(distilled DMN addition qua 
ntity) X (2,6-DMN content of distilled DMN distillation 
fraction) X 100 -{(2,6-DMN crystal yield) X (2,6-DMN 
crystal purity)} 

As shown in Table 4, jointly using distillation and pressure crystal 
precipitation method, whenisolates 2,6 -DMN from reaction 
product, refines, it is clear for isolated yieldof 2,6 -DMN to be 
considerably raised by improvement of 2,6 -selecnvityof reaction 
product due to this invention method. 

[0110] From above, as for this invention, overall isolated yield of 
2,6-di methyl naphthalene improving the naphthalene and in 
process which produces dimethyl naphthalene from methanol , it 
isclear to offer significant method to industrially. 
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